S Madan
. The plant is found in Sind, Rajputana, Bengal, South India and Andamans 3 . The roots of this plant have been indigenously used in epilepsy and hysteria and the leaves are reported to be used as vermifuge 4 . Previous phytochemical investigations reported various chalkones 4, 5 , flavonoid glycosides 6 , aurone glycosides 7 and epoxy chromenes 8 . This paper reports the isolation and structural elucidation of a new flavanone from the roots of Flemingia strobilifera characterized as 8, 3 ' -diprenyl-5, 7, 4 ' -trihydroxy flavanone (1) that is being reported for the first time from the genus Flemingia along with two known compounds and their antimicrobial activity.
Experimental
General Melting point was determined on a Buchi Melting Point B-540 (Switzerland) apparatus. U.V was performed in U.V-Perkin Elmer double beam U.V Spectrophotometry (Germany). I.R spectra were recorded on a Jasco FT/IR 410 (U.S.A) in KBr. NMR spectra were measured in Bruker 400 MHz Ultrashield, Advance 400 (Germany) spectrometer, using TMS as internal standard. NMR experiment included the HSQC, HMBC, and COSY pulse sequences. Coupling constants (J values) were given in Hz. Quatro Micro Mass; Waters (U.S) was used to record Mass experiment. Silica gel used for column chromatography was normal phase 60-120 mesh size while TLC was carried out on silica gel GF254 sheets (Merck, Germany). 
Plant material

Extraction and isolation
The root (2.94 Kg) of F. strobilifera were airdried, ground and extracted with five liters of methanol for 24 h by maceration. The mark left was repeatedly extracted five times similarly, for complete extraction. The MeOH extract was evaporated in rota-vapor to yield a semisolid (1000 g), 900 g of which was suspended in five liters of water and partitioned with ten liters of DCM for five times and also partitioned with ten liters of n-BuOH for five times to yield 18 g and 34 g of extracted material, respectively. The DCM fraction (16 g) was column chromatographed over silica gel using petroleum ether (PE) and ethyl acetate (EtoAc), step gradient as eluents to yield compound 1 and 3. The PE and EtoAc (85:15) fractions were collected and these fractions (203.9 mg) were further chromatographed using DCM and MeOH (95:5) over silica gel to yield compound 1, (6.7 mg) and compound 3 (81.8 mg), β-sitosterol-D glucoside was eluted from PE: EtoAc (40:60) eluents. The n-BuOH fraction (25 g) was subjected to column chromatography on silica gel eluted with chloroform (CHCl 3 ): MeOH (85: 15) to yield compound 2, (58.5 mg).
Antimicrobial activity method
The minimal inhibitory concentration (MIC) of extracts and isolated compounds were determined by the broth microdilution method according to National Committee for Clinical Laboratory Standards guidelines 9 as well as for non-filamentous fungi in 96-well microtitre plates with MHB (Muller Hinton broth) made in-house. 96-well microtitre plates contained the antimicrobial agents in serial twofold dilutions from 136 to 0.53 µg/ml, depending on the antimicrobial agent being tested. Inocula were prepared in MHB from cultures grown on tryptic soya agar. The final concentration was 1 × 10 5 CFU/ml. All microtitre plates were prepared in duplicate and incubated at 35°C for 24 hrs. The susceptibility of the standard drugs vancomycin, linezolid, fluconazole and itraconazole were defined as the lowest concentration of drug that resulted in total inhibition of microbial growth. The MIC was defined as the minimum inhibitory concentration of the extract or compound that resulted in total inhibition of microbial growth.
RESULTS
The DCM fraction was column chromatographed over silica gel using PE and EtoAc to yield compound 1 and 3. The nBuOH fraction was column chromatographed over silica gel using 13 . A characteristic ABX system at δ H 6.78, 7.16 and 7.11 indicated the presence of a C-3 ' , 4
' disubstitution on the B-ring moiety. Positive U.V shifts after the addition of sodium acetate and aluminium chloride indicated that the three hydroxyl groups at C 5 , C 7 and C 4' were free and therefore the prenyl group in the A ring must be at C-8 14 .
Since the 1 H-NMR spectrum (B-ring) of compound showed ABX type proton signals of the aromatic ring, the prenyl group in the B-ring must be located at C-3'. These data indicated the substitution pattern of the A ring was 5-hydroxy substituted and 8-prenylated, and that of the B ring was 4 ' -hydroxylated and 3 ' -prenylated and the later three signals were assigned to the C-5 ' , C-2 ' and C-6 ' protons, respectively from their chemical shifts and coupling patterns. 
The 13 C-NMR spectrum of 1 showed 25 carbon atoms that were classified as four methyl carbons at δ C 17.5/17.5, 25.5/25.5 (C-4 '' /4 ''' and C-5 '' /5 ''' ), three methylene carbons at δc 21.2, 28 (C-1 '' /C-1 ''' ), 41.8 (C-3), seven quaternary carbon at δc 106.9, 159.6, 101.7, 130.1, 129.1, 127.3, 131.3 (C-8, C-8a, C- 
), seven methines at δc 78.1, 95.2, 122.6, 127.7, 125.0, 114.5, 122.6 (C-2, C-6, C-2 '' , C-2 ' , C-6 ' , C-5 ' , C-2 ''' ) and three-hydroxylated carbons at δc 161.0, 164.2, 155.0 (C-5, C-7, C-4 ' ), with one carbonyl carbon at 196.6 using distortion less enhancement by polarization transfer (DEPT 90º and 135º) spectral analysis. This was confirmed by the HMBC experiment; long-range correlations were observed between the following protons and carbons: 5-OH and 6, 4a, 8-C; 7-OH and 8-C; 4 ' -OH and 3 ' , 1 ' -C. In the HMBC spectrum (Fig.1) , the proton at δ H 5.95 (1H, s, H-6) was correlated with C-5, 4a, 8, (δ C 161, 101.7, 106.9), suggesting that one prenyl unit was located at C-8 and the other prenyl unit will be attached at C-3 ' of the ABX system of 'B' ring. The H-5' proton of Ring-B showed correlation with H-6' in . This is the first report of a flavanone (1) ' -diprenyl 5, 7, 4 ' -trihydroxy flavanone (1) showed the higher activity against Grampositive, Gram-negative bacteria and fungi. Genistin (2) showed moderate activity against Gram-positive and Gram-negative bacteria, and fungi. The DCM and n-BuOH fractions of the plant also showed potent activity against these selected test organisms. Compound (3), already known compound and its activity have been reported in the literature 23,
.
Vancomycin and Linezolid showed potent activity against Gram-positive bacteria in comparison to Gram-negative bacteria. Fluconazole and Itraconazole were active at MIC of>64 and >16 µg/ml respectively against fungi.
CONCLUSION
The present study has identified the isolation and characterization of a new flavanone for the first time from the Flemingia species. The antimicrobial activity of compound (1) has shown the most significant activity against Gram-positive, Gram-negative bacteria and fungi. Compound (2) showed moderate activity against Gram-positive, Gram-negative bacteria and fungi. The DCM and n-BuOH extracts of the plant also showed potent activity against these selected test organisms. The antimicrobial activity of these compounds and extracts has not been reported earlier.
